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TOM TAT

May nén bé rom va cé kho tinh tai ma bai bao dé cap la loai may thwe hién nhiém vu nén va bé
rom va cé khé thanh tirng bé, trong dé qua trinh cap liéu, nén va bé dwoc thwe hién lién tuc, nhip
nhang. Vé&i diéu kién thu hoach & Viét Nam, loai may nay c6é tinh (rng dung cao. Co’ cu vo - nén la co
cau lam viéc quan trong cia may. Bai toan déng hoc co’ cau vo - nén dwoc dat ra nham xac dinh moéi
quan hé kich thwéc giira cac khau trong co’ cau théng qua bai toan téi wu qui dao ciia dau mut tay vor
nham t6i wu héa kha ning cap liéu cia may. Két qua dwa ra la co sé thiét ké may sau nay.

Tir khéa: Co cau vo - nén trong may nén rom, may nén rom, may nén cé khé.

SUMMARY

Straw and hey compressing machine discussed in this article is a machine to perform the tasks
compressing straw and hey into bundles, in which process of compress and bundle is ongoing. Under
the harvesting conditions in Vietnam, this machine has high applicability. Gathering and compressing
mechanism is an important working-mechanism of the machine. The kinetics problem of gathering
and compressing mechanism is set out to determine the relationship between the sizes of parts in the
mechanism through optimal problem of orbit of endpoint of the gathering hand. The results serve as

basis data to design machine.

Key words:
compressing machine.

1. DAT VAN DE

Hién nay, mbi nam Viét Nam san xudt
hang chuc triéu tin lda, tit d6 cho ra mét s6
lugng rom ra khéng 16, phan 16n trong s6 dé
van dugc coi 1a ph& pham néng nghiép va bi
dot bo. Hau qua kéo theo 1a 1ang phi va gay 6
nhiém méi trudng nghiém trong. Mot trong
cac huéng gidi quyét cho van dé nay la nén
b6 rom ra khé thanh cac khoi kién nhé (vi du
nén thanh khéi dai x rong x cao: 700 x 500 x
400 mm) dé thuan tién cho viéc bao quan
lam thtc an cho gia stc hoéc trong ndm. Bén
canh d6, dé phuc vu cho phat trién nganh
chin nudi trau bo, cé tai cac ving nguyén
liéu cé sau khi phoi dt khé can thiét phai
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dugc b6 thanh cac bo dé tién cho viée cit tri
va bao quan. Trudc thuc t& do, cling da xuat
hién nhiéu co s6 cung cdp may nén bé rom,
c6 kho c6 ngudn goc ti Trung Quéc hoic
Nhat Ban. Tuy nhién, da phan 1a cdc may
luu ddng mang nhude diém 16n 14 cong kénh,
gi4a thanh cao va bAt tién cho viéc stia chiia
thay thé& khi hu héng, khé ap dung trong
nhiéu khu vuc 6 Viét Nam. Ciing di c6 mot
vai co s6 nghién ciiu ché tao may ép rom, co
khé tinh tai nhung dic diém cta cac loai
may nay la lam viéc gian doan, tinh co gidi
chua cao, con nhiéu céng doan thu céng nhu
ctia Nha may Z755 (2008), cia Khoa Co Dién
Truong Dai hoc Néng nghiép Ha Nai (2007).



Mot s két qua nghién ctvu v& bai toan tim qui dao dau mut tay trong co cdu vo - nén...

May nén rom, co kho v6i qua trinh nén
va qua trinh bé lién tuc (Hinh 1) 1a loai may
¢6 uu diém vugt troi vé nang sudt va dang
dudc nghién ctu ché tao tai Khoa Co - Dién
Truong Dai hoc Néng nghiép Ha Noi. Nghién
ctiu dong hoc cd cau vo - nén 1a bai toan quan
trong nhim xac dinh kich thuéc cic khau
trong cd cdu phuc vu cho viéc thiét k& may,
dong thoi qua d6 cung cap mot bai toan co
hoc thu vi trong dong luc hoc may.

Yéu ciu dat ra cho viéc tinh toan la thay
ddi va tim chiéu dai cac khiu trong co cdu va
- nén sao cho tay vo thuc hién nhiém vu vo
t6t nhat (Hinh 2). C6 nghia 14 tai hanh trinh
lam viéc (BmA) tay vé quét duge mot dién
tich trén mit phing gia cap liéu (dién tich vo
- dién tich hinh gach chéo) 16n nhat, déng
thoi tai hanh trinh tré vé (AnB) tay vo rit vé
thuén tién, tranh gay ra hién tugng hat rom
trd lai (t61 vu nhat 14 khi ddu mut tay vo vé
ra mot qui dao 1a dudng thing ndm dudi mit
phing cap lidu).

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Phan tich co cau

Cd c&u v6 - nén 12 mot cd cAu 8 khau
lién ké&t khép ban 1€ véi khau OA (Hinh 2) 14
khau cht déng quay déu véi van toc goc
khong d6i. Piston nén lién két ctng véi dau
mut C cta thanh O,C, tay vo DF lién két
cting véi khau DE. Yéu cau lam viéc d6i véi
co cdu la piston nén va tay vé DF lam viéc
nhip nhang, khi piston trong qua trinh nén
(piston lam viéce) thi tay vd trong qua trinh
tra vé va khi piston trong qua trinh tra vé
thi tay vo lam viéc (vo va dua nguyén liéu
vao khoang nén). Déi véi bai toan dong hoc
co cidu nay, ta ap dung phuong phap giai
bang cach tach co cdu thanh cac nhém Diat
hay con goi 12 nhém hai khau, sau d6 giai
tling nhém mot, két qua tinh toan thu dugc
tit nhém nay sé lam diém xu4t phat dé tinh
nhém Diat tiép theo (Hinh 3).

Hinh 1. Ban vé tong thé ciia may nén rom, c¢6 khé tinh tai

Mét phiing gid cip liéu

A W B
. n
Qui 420 hoat déne

Hinh 2. Yéu cau qui dao cia dau mt tay vo

141



Nguyén Xuén Thiét, Lé Minh L, Lwong Van Vuot

Hinh 3. So d6 nguyén ly ciu tao
cla co ciu vo - nén

yim
yik

vij
ykn

yki

Q1

Hinh 4. S¢ d6 phan tich ciu vo - nén
thanh ciac nhém Diat

Hinh 5. So phan tich ddng hoc nhém hai khau (nhém Diat)

2.2, Cd sd ly thuyét va trinh ty tinh toan

Trén co sd tach nhém, cd cdu vo - nén
dugce tach thanh 3 nhém Diat va khau chu
dong OA (Hinh 4). Duéi day gi6i thidu 15i
giai téng quat cho mot nhém Diat (Vi Liém
Chinh, 2001).

- Goi j va k 1a hai khau néi dong véi
nhau trong dé khau j duge néi dong véi khau
i bang mét khép quay G, j), con khau k ngoai
viée noi v6i khau j con ndi véi khau 1 bang
mdt khép quay (k, I). Vi tri ctia cac khép G,
7, (&, 1) dudc xéac dinh bing toa dd xij, yij, xkl
va ykl. Ham vi tri cta cac diém nay hoic 1a
bing hing néu né duge néi véi khép quay c6
dinh hoac 1a phu thudc vao toa do g =¢, cua
khau din. Ham s6 cia diém cin xac dinh
ctia nhém khau 1a diém (j, m). Vi tri cta hai
khau duge xac dinh nho cac géc ¢, ¢, va cac
toa d6 cua khép (j,k). T hinh 1 c6 thé nhan
thély, tng véi chiéu dai I, [, bat ky sé ¢6 2 vi
tri tuong tGng cho khép (j, k). Hé toa d6 & - 7,
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gin lién v6i khau j trong d6 truc & la duong
ndi lién véi khép @, j) véi khép (j, k), con truc
1 1a truc vudéng géc véi & Tuong ty nhu
trén, khau k c6 hé toa d6 & - n, v6i goc toa
do tai khép (&, ). Géc ¢ dude tinh tit duong
thdng song song vdi truc x theo huéng duong
dén huéng duong cua truc &.

Phuong trinh tinh toan vi tri x;,,, ¥ @,
@, thod man diéu kién rang budc, nghia 1a
hinh chiéu cta toa d6 cac khép 1én hai truc
toa d6 1a phai khép kin (Hinh 3).

Phuong trinh:
x;+1;.cos p-1,.cosp,-x,=0 (@))]
yi+l.sing-1,.sing,-yy=0 2)
Ky hiéu:
By =Bj, =x;; - xp 3)
) 'ij = Cjk =i Yu ’ (4)
biéu thic trén duge viét dudi dang:
l.cosp;=1,.cosp,-B, 5)
lj.sing;=1,.sinp,- C, (6)



Mot s két qua nghién ctvu v& bai toan tim qui dao dau mut tay trong co cdu vo - nén...

Binh phuong tung phuong trinh va sau
d6 cong lai ta co:

lj2 = Zk2 - 2B]k lk COS(Dk - 2Cjk lk Sin¢k

+ B, + C)’ (M
Dé rut gon biéu thiic ta dat:
o 2Bjklk
B+ -1
8
2Cjklk ®
bjk: 2 2 2 2
B+ Cy +1,7—1,
®

Phuong trinh dé tinh géc 2 nhu sau:
ay cosp,=1- by sing, 9)
Binh phuong hai vé ta c6:

a;’(1-sin’g,) = 1 - 2by, sing,

+ b’ sin’g, (10)
Sip xép cac s6 hang theo s6 mi cua

sine, ta nhan duge phuong trinh bac hai:

2
sin®gp, - 2b7f"sin(pk+ A-a’i) —o (1)
W W
Trong d6:
w = ajk? + bjk? 12)

Phuong trinh bac hai trén c6 hai nghiém:
a, +byyw; —1
Wi
ay —bywy —1
W

J

(singy); =

(singy)y =

T nghiém trén, ta tinh dudc:

by +aywy -1

(cospy); =
ij

by —auwy -1

(cos@y)y =

Wy
- C6 thé thdy hai nghiém ctia phuong
trinh phu hgp véi hai phuong an vi tri caa
nhém. Gia tri cia hai géc ¢,;, @2 xac dinh
khi cd gia tri ctia sin 1an cos ctia né dugc

xac dinh. Véi hai gia tri nay ngudi ta méi
xac dinh ra dudc ¢, ndm & géc phan tu nao
nho d6 xac dinh duge né 1a gée nhon hay géc
tu.

Trong thuc t&, hai gia tri cén thiic ctia
phuong trinh bic hai phu hdp vé6i hai
phuong an vé vi tri ¢6 thé cia nhém khau.
Néu biéu thic trong cin cta phuong trinh
bac hai bang khong, c6 nghia 1a xu4t hién vi
tri thdng hang. Néu biéu thic trong cin
thiic 4m, c6 nghia 14 khodng cich cta hai
khép (i, j) va khép (&, [) 16n hon gia tri caa [;
+ 1, va do @6 khong thé tao thanh co ciu ti
nhém da cho.

Tu phuong trinh (4), (5) ta tinh duge gia
tri cta sin va cos cua goc J.

ay +byJwy —1

(sing), =
Wy
a, —b,\w,; —1
(sing), = ! ! i
Wy
by +a,\jw, —1
(cosp); =
Wy
by —ay\wy, —1
(cosp); =
Wy

- Gia tri ctia akj, bkj, wkj dugc tinh toan
nhd céng thic (8), (12) bang cach thay d6i chi
s6 cho nhau.

- Viéc phan tich dong hoc cia mdt co cdu
dudge tao thanh ti cAc nhém Diat dugc tién
hanh tiung buéc. Tu gia tri da biét vé chiéu
dai (Ij, Ik) va cac ham vi tri ctia cic khép cho
(@, j) va (k, 1) tinh toan ham vi tri cac diém
can tim. Tiép dén diém nay lai 1a diém xudt
phat dé tinh cac Diat ti€p theo hoidc dudgc
xem la diém trong tAm, cac chi s6 i, j, k, [
duge thay thé bang céc chi s6 méi ctia khau
dugc khao sat.

Co ciu vo - nén dudc tach ra thanh céc
nhém Diat. St dung ngén ngii Scilab dé giai
bai toan déng hoc cé cdu nay (Hinh 6).
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Begin
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Nhap dit licu 12, 13, ...

;
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v
Toa d diém A
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Giai nhom Diat ACO,

|

Gidi nhom Diat CDO,

\ 4
Giai nhém Diat DEB

\ 4
Toa do diém C
Toa do diém F

v
END

Hinh 6. So dé thuat giai
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Mot s két qua nghién ctvu v& bai toan tim qui dao dau mut tay trong co cdu vo - nén...

Céac thong s6 ban dau la toa d6 3 diém co
dinh O, O,, O,; chiéu dai cac thanh va géc
quay cua khau dan ¢. Thong s6 diu ra la tim
ra quy dao cia diém F va diém C.

Hinh 7 gi6i thiéu mot vi du vé qui dao
chuyén dong caa cac diém A, C, D, E, F. Quy
dao chuyén déng diém C 1a hanh trinh caa
piston nén, d6 la mét cung tron ban kinh
Loc ¢6 tam O,. Qu§y dao chuyén dong cua
diém F 1a hanh trinh cta ddu mut tay vo.
V6i cac kich thuée khac nhau ctia cac khau
trong cd cdu, sé& cho cac hinh dang quy dao
chuyén dong ctia mut tay vo khac nhau.

Theo yéu ciu ché tao, toa d6 cac diém O,
0O,, O, dugc lua chon truée; kich thudc cac
khau OA, O,C, 0,G s6 bo chon trude. Bai
toan dugc giai theo cach t6i vu lan lugt kich
thuée cac khau CD, CG, GF, FB.

DONG HOC CO CAU VO - NEN

5 ~
8 i :

a) 1= 250, 11=500; (25450 13=650 4 =300 5= 250 16=550 1212400, LF = 400

DONG HOC CO CAU VO - NEN

C) |= 250; N=500: [2=550;13=650 4=30015=250,16=550121=400; LF = 400

3. KET QUA VA THAO LUAN

Trén cac hinh 8 dén hinh 10 giéi thiéu
mét s6 két qua dién hinh vé qui dao chuyén
dong cua cac diém A, C, D, E, F khi tién
hanh diéu chinh kich thudc cac khau CD,
CG, GF, FB. Khi kich thuéc cac khau trong
co cdu thay ddi, quy dao ctia ddu mut thay
ddi: trén hinh 8 ting véi viéc thay déi kich
thuéc cia khau AC; trén hinh 9 {ing v6i viée
thay d6i kich thudc cia khau DE va hinh 10
ting véi viée thay d6i kich thudc khau BE.

Két qua tinh toan cho thay, véi quy dao
chuyén dong ctia ddu mut tay vo ¢ hinh 10,
hanh trinh vo 14 mét dudng cong 16i, hanh
trinh tra vé gdn nhu 1a mot dudng thing cho
kha n#ng vo cua tay vo t6t hon ca. Vi vay céc
thong s6 hinh hoc ctia co c&u vo - nén duge lya
chon dua trén két qua thu dudc trén hinh 10.

DONG HOC CO CAU VO - NEN

S

b) 1= 260; 11=500; [2=50013=6504 =300 15=26016=550,121=400. LF = 400

DONG HOC CO CAU VO - NEN

d) I= 250; 11=550; 12=65013=6504=30015=25016=550.121=400; LF = 400

Hinh 8. Qui dao chuyén dong ctia cac diém A, C, D, E, F khi thay déi L,
a) L, =450 mm; b) L, = 500 mm; ¢) L, = 550 mm; d) L, = 650 mm
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d)

Hinh 9. Qui dao chuyén dong ctia cac diém A, C, D, E, F khi thay d4i L
a) L; = 150mm; b) L; = 300mm; ¢) L; = 350mm; d) L; = 400mm
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Mot s két qua nghién ctvu v& bai toan tim qui dao dau mut tay trong co cdu vo - nén...
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Hinh 10. Qui dao chuyén dong ctia cac diém A, C, D, E, F khi thay d6i L

a) L = 400 mm; b) L = 450 mm; c¢) L; = 500 mm;
d) Ls = 550 mm; e) Lg = 600 mm; f) Ly = 650 mm
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4. KET LUAN

May nén rom tinh tai phuc vu cho viéc
nén bé rom, cé kho véi ¥ nghia truc tiép la
phuc vu cho nganh chin nu6i gia stc, nuoi
tréng ndm va y nghia gian tiép bao vé moi
trudng 12 moét nhu cau thuc t& dang dit ra
cho nganh nong nghiép Viét Nam.

Viéc bd tri piston nén va cd cdu vo trén
ciing mdt co cAu sé gitip cho qua trinh vo va
nén ctia may dudc thuc hién mét cach nhip
nhang, lién tuc, do d6 ning suit may ting
cao. Bai toan ddng hoc co cau 1a co s6 1y
thuyét cho viéc thiét k& co cadu nén bé néi
riéng va thiét k& may néi chung.

Tu két qua tinh toan, kich thudc cac khau
trong cd ciu vo - nén dudgc lua chon cho thiét
ké&: L = 250 mm, L, = 500 mm; L, = 600 mm;
L; =650 mm; L, = 300 mm; L; = 200 mm; Lz =
550 mm; L,, = 400 mm; LGF =400 mm.
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